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The project proposes two main on-site d rainage paths. The southern and  western portions of the site will 

surface flow only to the eastern screen w all in the truck court, and  runoff will outfall into the proposed  

bio-retention basin via a wall cut and  U-channel. The northern and  eastern portions will surface flow into 

inlets, and  a proposed  subsurface storm drain will convey the runoff in to the proposed  bio-retention 

basin. See the Rational Method  Map in Appendix A. 

 

This project will not be subject to off-site run-on.  All ad jacent vacant properties currently and  will 

continue to sheet flow into the Perris Valley Storm Drain Channel.  In add ition, Wilson Avenue alread y 

safely conveys road  runoff via existing curb and  gutter .  Street improvements will not be considered  since 

Wilson Avenue is already constructed  to its ultimate wid th.  Therefore, no analyses need  to be done for 

off-site flows. 

METHODOLOGY 

HYDROLOGY 

Hydrologic calculations were performed in accord ance with the RCFC&WCD Hydrology Manual, d ated  

April 1978.  The Rational Method  was u tilized  in determining peak flow rates. 

The hydrological parameters, includ ing rainfall values and  soil types were derived  from the RCFC&WCD 

Hydrology Manual.  The isohyetal maps and  soil map hav e been included  in Section 2. 

Rational Method  calcu lations were performed using a computer program developed  by CivilDesign 

Corporation and  Joseph E. Bonadiman and  Associa tes Inc.  The computer program is commonly referred 

to as CivilD which incorporates the hydrological parameters ou tlined  in the RCFC&WCD Hydrology 

Manual. 

The Rational Method  was used  to determine the peak flow rates to size and  design the d rainage facilities 

need  to convey onsite flows through the site to the proposed  basin.  The flow rates were computed  by 

generating a hydrologic ‘‘link-node’’ model in which the overall area is d ivided  into separate d rainage 

sub-areas, each tributary to a concentration poin t (nod e) determined  by the proposed  layout and  grad ing. 

The Unit Hydrograph Method  will not be utilized  since there is no need  to compare existing and  

proposed  conditions due to the HCOC exemption for th is project. 

HYDRAULICS 

Water quality basin calcu lations were performed using spreadsheets that were created  by RCFC&WCD.  

Preliminary calculations and  additional details can be found  in the Preliminary-WQMP. 

Basin routing will not be utilized  since there is no need  to show flow mitigation and  volume containm ent 

due to the HCOC exemption for this project.
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SECTION 2 -  HYDROLOGY ANALYSIS  

HYDROLOGY PARAMETERS 

The RCFC&WCD Hydrology Manual was used  to determine several of the hydrological parameters.  The 

following rainfall depths were utilized  in the hyd rology analyses, which were obtained  from the 

isohyetal maps provided  in the RCFC&WCD Hydrology Manual: 

 

Table 1 --- Precipitation Values 

 

Duration 

Storm Event 

1-Hour 

(inches) 

2-Year 0.45 

100-Year 1.21 

 

The value for slope of intensity was determined  to be 0.49.  The isohyetal maps have been included  in 

Appendix A. 

Based  on the Plate C-1.30 (Perris) in the RCFC&WCD Hydrology Manual, the project site is classified  as 

soil type C.  The soils map is included  in Appendix A. 

The cover type was determined  based  on the existing land  cover and  proposed  land  use of the site.  

Hydrological computations for the existing condition were done using ‘Undeveloped  --- Poor Cover’.  The 

commercial landscaping cover type was used  to represent the developed  condition .  Table 2 below 

summarizes the runoff ind ex values and  the recommended  values for percentage of impervious cover  for 

each category: 

Table 2 --- Cover Type  

Cover 

Type 

Soil 

Group 

A 

Soil 

Group 

B 

Soil 

Group 

C 

Soil 

Group 

D 

Percentage 

of 

Impervious 

Cover 

Undeveloped 

Poor Cover  

67 78 86 89 0% 

Commercial 

Landscaping 

32 56 69 75 90% 

 

 

ON-SITE RATIONAL METHOD HYDROLOGY 

The rational method  was used  to determine peak flow rates in order to adequately size the proposed  

subsurface storm drains and  associated  inlets used  to convey on -site flows to the proposed  basin .  The 

project site was separated  into five sub areas. 
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Areas A-1 and  A-2 account for the southern and  western portions of the site.  They produce a 100-year 

peak flowrate of 18.1 cfs.  This runoff will surface flow only and  d ischarge into the proposed  bio -retention 

basin via a wall opening and  U-channel. 

Areas A-3 and  A-4 account for the northern and  eastern portions of the site.  They prod uce a 100-year 

peak flowrate of 10.2 cfs.  This runoff will surface flow into inlets and  be conveyed  to the proposed  basin 

via subsurface storm pipe. 

Area A-5 is the area includ ing the proposed  basin.  This area is self-d raining. 

The following table summarizes the rational method  results at key points: 

Table 3 --- Rational Method Results   

Point of Interest 

10-Year 

Peak Flow Rate 

(cfs) 

100-Year 

Peak Flow Rate 

(cfs) 

Node 103 --- Flow from A-1 and  A-2 11.3 18.1 

Node 203 --- Flow from A-3 and  A-4 6.4 10.2 

Node 104 --- Total Flow 18.1 29.1 

 

The rational method  outpu t files and  hydrology map have been included  in Appendix A. 
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SECTION 3 -  HYDRAULIC ANALYSIS 

ON-SITE STORM DRAIN FACILITIES 

The project proposes one subsurface storm drain (Line-A) and  will u tilize curb and  gu tter, curb cuts, and  

u-channels to convey on-site flows to the proposed  bio-retention basin. From the basin, the runoff will 

d ischarge into Outlet Structure A. The runoff from Outlet Structure A d ischarges into the Perris Valley 

Storm Drain Channel via p roposed  Line-B 

A brief summary of each system has been provided  and  the results of the hydraulic analyses are included  

in Appendix B.  The peak flow rates determined  from the 100-year rational method  on-site hydrology 

analysis were utilized  to evaluate the proposed  storm drain systems. 

Outlet Structure A 

The outlet structure was sized  using the peak 100-year flow rate of 29.1 cfs. A weir calcu lation was 

employed  to size the Basin-A outlet.  A grated  inlet with 4 grates is proposed  to hand le the 100-year 

overflow.  Based  on a peak flow rate of 29.1 cfs, a total of 0.6-feet of head  is requ ired  to bypass the 100-

year flow rate resulting in a water surface elevation of 1434.0 feet.  The calcu lation has been included  in 

Appendix B.   

Line-A (On-site)  

The northern and  eastern portion of the project site w ill surface flow to one low point within each portion 

and  be collected  by Line-A.  Line-A proposes to convey the 100-year peak flow rate from Rational Method  

areas A-3 and  A-4 (10.2 cfs) to Basin-A. A normal depth calculation was used  to determine the 

appropriate size for Line-A with a flowrate of 10.2 cfs; this d iameter was determined  to be 24-inches. A 

hydraulic model for Line-A will be provided  during final engineering to further a ssess the storm drain 

design.  

Line-B (Channel Connection) 

Line-B will convey the entire runoff generated  from the site into the Perris Valley Storm Drain Channel.  

A normal dep th calcu lation was used  with the 100-year peak flow rate (29.1 cfs) p roduced  from the entire 

site to determine the appropriate size for Line-B.  It was determined  that a 36-inch RCP will safely convey 

runoff to the Channel.  A hydraulic model for Line-B will be provided  during final engineering to further 

assess the storm drain design. 
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SECTION 4 -  CONCLUSION 

Based  on the analyses and  results of this report, the following conclusions were derived  from the 

hydrology and  hydraulic results: 

 The proposed  drainage improvements will adequately convey flows to the basin and  provide 

flood  protection for the 100-year storm event. 

 The proposed  basin will provide adequate water quality treatment. 

 The proposed  project will not impact flood ing condition to upstream or downstream properties.  
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HYDROLOGIC SOILS GROUP MAP (PLATE C-1.30) 
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ISOHYETAL MAPS 
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100-YEAR ONSITE HYDROLOGY (RATIONAL METHOD) 
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RATIONAL METHOD HYDROLOGY MAP
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INLET AND CATCH BASIN CALCULATIONS 
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SUBSURFACE STORM DRAIN CALCULATIONS 
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OUTLET STRUCTURE A CALCULATION
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